standing, and more accurate use, of poisons.
Unwanted side effects of scientific and technological progress are evident throughout human history. The industrial age has produced one of the most obvious: the contamination of the environment by potentially harmful, synthetic products. More recently, with the mass production of foods, widespread dietary contamination has become a problem. Finally, while a better understanding of disease processes has fostered the development of effective and powerful drugs, these can also cause unexpected, adverse reactions.
Better education and information have also increased the general awareness of the risks posed by chemicals and drugs, raising concern among the public, media and governments. In the past three decades, there has been pressure to reduce environmental contamination, and the safety requirements for foods and drugs have become more stringent. Nevertheless, the public perception of risk from chemicals has since grown disproportionately. It may be possible in many cases to provide safe products without adverse effects, but it is not universally achievable. Hence, the margins for developing safe yet effective medicines have been consistently reduced by the increasing pressure to develop drugs that are devoid of side effects. For example, aspirin would probably not pass the regulatory process today because of its many side effects, despite its therapeutic value. Chemicals are intrinsically hazardous and all pose some degree of risk, which is perhaps not entirely appreciated by the public. Virtually all human endeavours are potentially harmful, and all agents are potentially toxic. However, the dose or level of exposure and an individual's susceptibility will play a major role in determining the risk posed by a compound.
In The Poison Paradox, John Timbrell addresses the problem of the risks posed by chemicals, and considers how, when and why they can be toxic. The book is pervaded by the reminder that it is the dose that makes a chemical toxic. Using easily understandable examples, Timbrell guides the reader through the basic principles of toxicology (such as the interaction between chemicals and biological organisms). Often using an anecdotal style, he clearly explains the dangers and risks linked to natural and synthetic products, including medicines, food and environmental contaminants. Finally, he summarizes the criteria required to assess chemical hazard and risk. This is not a book for the specialist, but rather is aimed at a general reader who wants to understand the principles that have guided toxicology and the difference between hazards, risks and their assessment. The conclusions are well balanced and illustrate the difficulty of predicting and determining the risk of exposure to agents that we perceive as toxic. One revealing example is given in the chapter on endocrine disruptors -chemicals that cause adverse health effects as a result of changes in hormone function, such as dioxins and oestrogens. Timbrell describes the experimental evidence for their toxicity, the problem with different species' susceptibility to these chemicals, and the lack of convincing evidence for their toxicity in man. He concludes that further evidence is needed to assess their potential adverse health effects in humans.
The chapters on risk assessment and the perception of risk by the public further highlight the need for a better understanding of risk, and show how some risk is unavoidable. Through the analysis of known and yet unresolved problems linked to chemical toxicity, the book also suggests that we need more and diverse research in toxicology. Science, rather than precaution or concern, should drive the assessment of risk and decisions on public health, as Timbrell states: "When the public perception of risk is greater than it really is, politicians need to take steps (which are really unnecessary) to reduce the risk, with the result that huge sums of money may be spent for no real benefit. "
The Poison Paradox provides the reader with the information to form an educated perception of risk and its implications in toxicology. ■
